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(54) [few©**] H**anwn#tticffti&ia®*«a»!«©8ijg*& 


i 

(57) [#M!#©f5B] 

[IS^Sl ] wt%r, C : 0. 1-0. 1 9. S 
i:0. 01-0. 5, Mn : 0. 8-1. 6, Cr : 
0. 05-0. 6, Al:0. 01-0. 06. P: 
0. 02«T (OZ-gti) . S : 0. 00 3WT (0% 
tSti) . N : 0 . 0 0 S&LT ( 0 £#tf) . T i : 0 . 
0 1 5fcTF (0£#tf) . B:0. 0005-0. 00 
3-C. A>oBlH (1) ^PSTSi^iCpSU/cffl 

B" ^0. 0 0 0 5 ( 1 ) 

fc/c'U N£ ( 1 4/4 8) TiOi# 

B* =B-(ll/14)N+(ll/4 8)Ti 

N< (14/48) T i©i* 

B* =B 

JS»36*KWK F e J:CR^»«PF««»a»6fc £83© 


2 

OiSS^TAr, £Lfc<t£. f±±i&KTf # (TAr 
, + 3 0 ) - ( T A r , +100) TNDfllMfifflKttS 

j:9Ktt±anTf *«Wt/C«W«IEB£U Op-oZVt 

*3 0X6U:©ET**Tf~ (Tf + 3 0) 'C©SS 

0 *C/ s ©^PjIS-C 1 5 0-2 50 *C0fi£ttH(C* 
Sj&gT c *?Nftl& 1 5 0 °CW±buIBT c WT©® 

a©H«: 2 twa±»a $ -a-. 150 -c*$§©&g-cgiR 

10 IJSEJRg8flR*ffll»'C5S (2) 

1 000£Q/ (t/D) 1 ^3000 (2) 
CCT. t (mm) «gg£»£©&#. D (mm) tt« 
«H*©^S. Q (%) ttCBR9*r. 5$ (3) rjgjg 


(2) 


ftf*3 1118 6 1 


Q= C (D- t) 

[M$92] mZv-f&wtyoV, Nb:0. 005 
~0. 03. V:0. 00 5-0. 03©554>&<4 
t> 1 «5Lh*£*rr* C ±*#a4TS»3#3l 1 tCiBtt 

& 

C8I*«3} S3X7^wt%T, Cu : 0. 05- 
0. 5«rd#r4C4%»fti-r4ill«3Sl*A:«2«: 
IBiSOiS*^StiSll^#14(c«n/c]SSfctlSi» ( t©M 

[0 00 1] 

[»»©iii-s«skwh a»*©F7-r> 

[0002] 

[fi£*©8ffi] a»m*f©*n5F7rt»K«. $£tt 
©H.£>6 K7-f h t*- A 4 Pftfti 
W6*iri>S. fit*© K7 FK-AKB. 
*^5ili«© 7' u X j&)f>n a n #JB i > 6 ft £ C 4 *p o /c 
ifi*f. ttSffc©fc«MC. 3l§g&g*59 8 ON/mm 

2 w±©«o<?ss©is^ii;§s^m«^ i t*^ffisti^ 

[0 00 3] (,*»(,, #l/<5*fl&W»<. LfrfciifcK 
? h t-AKffll^Ji^, F7rt»-C«A*JjlBf-f 44 

[0004] ctitv. mb<tt<Dm*.*mm&Ptit 

«. WW 1-20503 2#fi«L #W¥4-1 3 1 

3 2 7#&*L «fPB¥4- 1 8 7 3 1 9#&fB. 
6-881 29*&MttPVlBftZtl-Zl*&. 
[0005] 

[»H*«i»fti/j:9ir*B«i] o-fft 

[0 006] c©<fc 5 &HH*JBSW-£fc«> 

Kft3ftfcfc©T?*')» ?l§K3$g#9 8 0N/mm' « 

Q= C («WR©«-x (D- t) 

[ 0 0 1 1 ] C : %MUf->-»M h£$7cJg-C&«3 . *>o 
vAf>lf-f h©® 3 £iSaf>S7cjf|-C £>£©-?. g$14 

0. 1 wt%*i«T*S4, @S4-rS9 8 ON/mm 
' feLh©5Wt*»6ti«ct>. ^flDS^O. 19wtX* 
KB*. £ 4 . lS*3BBti«h«ftt*«3Wkr * . 
[ 0 0 1 2 ] S i : S^J£g|5©«£tt*fSfi , TSfc«> 


)/s (D-t) ) X100 (3) 
* [0007] 

IftSiMtlsfcli*. £Hfi£#. &£&#fc*fc 

attfW 5 C 4 tc J: 0 JjBaH JKft 3 ft 4 4 COA A 

*JltHLfc. 

[0008] rttto^. mum i ccib«©» 1 ©#hh 

10 tt. w t %-C. C : 0 . 1 -0 . 19. S i : 0 . 01 
-0. 5, Mn : 0. 8 - 1 . 6, Cr : 0. 0 5- 
0. 6. Al : 0. 0 1-0. 06. P : 0. 0 2 HIT 
( 0 ifstt) . S : 0 . 0 0 3 WT ( 0 . N : 

0. 0 0 5£IT (0£#tf) . T i : 0. 0 1 5OT 
(0*£t») . B : 0. 0 00 5-0. 0 0 3T. ^ 
Bi£j£ (1) *«ja-r*J:^{ClBILfc««*WL.. 
B' kO. 00 05 ( 1 ) 
fc/cU < 1 4/4 8) T i ©4# 
B* =B- (11/14) N+ (11 /4 8)Ti 

20 N< ( 1 4/48) T i©4£ 
B* =B 

»»jWW«k: F e 1sJ:VttmSRfmiipe>it&M<0 

OM^TAr, 4Lfc4t. tt±fiST f # ( T A r 
, +30) - (TAr, +100) *C©fiKttBK:&& 
<fc 5 fCtt±tfSST f 5r*ljaiL/-C^HEMU. fro-e© 
4*3 0 K£lh©ET**T f ~ (Tf+30) 'C©S 
S^H-C^^T^raEJib. J»Hlfflg«it%K6 0~2 

0 0*C/s ©ftipjf 15 0-25 0 'COMSMMiC 

30 * 5 t c * r »tnft . 1 5 o -aw jhMf s t c utf© 
zasiaHcc 2#«±^@3#. 1 5 o ■csfessofijrc* 

(2) *»fcr^9*Qri6*-r$ci*i#«4Ts 

ccwr^t©-c*5. 

[0009] 

1 000^Q/ (t/D) J ^3 00 0 (2) 
CCT. t (mm) BfHBMKOtiJ*. D (mm) tttt 
H§01f©Jf&. Q (%) tt«K0¥T. 5$ (3) -cje« 

40 3ft*. 

* [0010] 
) A (D-t) ) X100 (3) 

K.mm?Z!m&$>'). mm&#o. oi-o. 5wt 

[0 0 1 3] Mn : h©8Aft14£±lf . 

^^g^T^SON/mm 1 W±©^S*^P>n 

mmmffii. 6wt%^jS^s4«*^iitifi]n 
so wtttf^b-r*. 


(3) 


[0 0 14] Cr :Mn4©fflEfBflfcJ:»)«©«Aft * 

mmm&o. 0 5wt%*?i&-c£>££^©$)5i 
*»2 u». 8ffla*# o . 6 w t % ^iSx & t Bt*s&ift 

coo i 5] a i : imTzmtLxmuaztiz. $tc. 

<i»tt*iei±3-tt4. 0. 0 1 vjt%&mtctZ<D®m 
»4>&l>. 0. 06wt9<*aA4i^ft**aWnL/. 

[00 16] P:0. 0 2wt%£fi;t.S£fitt<3?jIft 

[0017] s : uxu&b, ®*mstimti 

fSttfcsMbStfSfcft. 0. 0 0 3wt%t(TT*5C 
[00 18]N:0. 0 0 5wt%£&;LS<!:. »7k3S 
[0 0 1 9 ] T i : S£N£B£U B©j&Ah14£fS 

tt*©T. 0. 0 15wt%«T-C*M>l?W^ 
[0 0 2 0] B : v;l/f>^-f h*4JSSStf. gtliT 

0. 000 5wt%*«t , *££@^£-fS98 0N/ 
mm'£^©au&#W6tittl>. v*f->*^ h 

*t i i{b^»**fiR-rs©-c. h+ccs 

jgBfcB* iWciJ. &© ( 1 ) 5S*i»fi3-liS!#fi 
#£>-2>„ 30 
[002 1 ] B' ^0. 0 005 ( 1) 
fc/cU (14/48) T i©£* 
B* =B- (11/14) N+ ( 1 1/4 8) T i 
N< (14/48) T i©£# 
B" =B 

B©^jDfi*50. 0 03wtK*jH*.a£*©«J 

[0022] ft^ttllgre©^Tft*iRl^£©jKt 

[0023] f±±S£ : (T A r , +30) , C*«/c *40 
A£= (4 • 1 0 6 • t • S) / (tt 
S(3)T. tfctfiJl. DWWtfJUwCWg. SteD- 
(ffftSI*ffllIfiM)J1«) 

1 5 O'C 81&ISL7j|,f> 
tf-f YtttKZr* 9 80N/mm ! Jilt©3iiga 5 fl 6 

[0 029] «±©<fc 9ft*fl="C«JiStlfc««i««* 
[0030] 02ft. BUieS (2) JtP^e^/cCl^^^ 50 


#1*3 1118 6 1 


6 


£> 98 0N/mm' &Lt<m& 3 S:9Hfcito<0-7)Vf-> 
TrA h©<*S$#f#6ftfcl,>. (TAr, + 1 0 0) *C 

[0 02 4] E~R$: v;Uf>lM h£8ttffl(CU 

«rK*tfS5iaET*y5«r**. -entc«Tf- (Tf 

+ 30) 'C©SSI5!1-C3 0««±©ET**^ifCl!l 
[0025] JNllHIEfi&©$aiftfl: : 9 8 0 N/mm' 

eu:©aajt*» sfcft©^^^^^ h©ftfS$*siE 

T^/c^CC. W®MW6 0-2 0 0VsO» 
iPilKt 5 1 5 0~2 5 0*C©SS®HCC$)SfiSTc * 
-cmft-f 3 £ . &£PiIg# 6 0-C/s Kiifc & 
^i^fg©<*a$©-7J^>iJ--f h*i»6*i&(,>. te*P 

au£# 2oo'c/s * i . &n±© h ? ^i^a 

0*. *fc. 2 5 0 , C«T*'C«i»0«:l>i»fa©ft» 

[0 02 6] S»»ttlW&*iROv;l,?->iM 
tfS fc«>, 1 5 0 °C«±HfFlEfiST c «T©SS«5 

SS-fcSifcE****. Site. S?ft3ti*:a«*l 50 
-2 5 OX©flflDBH'Cfi!Jf Lfci*©fi8#«F|IBi** 
ati*ti!6ftlRff#fll5* A £ £ ©M&£^f . 2 
±©^FKj:^-C. 2 00 0*tm«±©*C>**iIti« 
ftl&£l®WttJJDg#A £ #£5£l,-Cf#6ft£ Ci^b* 
£. 28*»C«. «EAn^^^ST^/c«). 1 9 0 

o u m«±©wi»*3Riitiaiti«4iBimjn2* a £ # 

[0 027] CCT, **a*l«ft|S4RIM ! ttH£*A 
tilt *Bt^tNfc9ii2 0mm©C-y>^§#gSH-£ 

wfflo, «ai/«r©Ji«*rij<Ah»*ftm>. ma» 

*©SIBS*ffla©S**lnilfc«. SfcJca (3) -c 

it$i$tiSttlin2#*jjn*-co. in&$*k:2oob# 
laiaan/fjn^wjte^ps^. SMi##6£-rsiRi?©tt 
jps***«e>. s*^an««ni$i4©jgs<b Lfc„ c© 
ffi#m»a £\ a**a*i*»i©«tt«: £ r«» * l 

[0028] 

D • (D- t) ) (3) 

QfcjBu-cjttBLfcQ/ (t/D) 1 £*^ansnni% 

4Him»Iii*A £ ©Rl«*^-r. Q/(t/D)' © 
fflAi 1 0 0 0&±3 0 0 0OT©£#. 2 0 0 0 nm& 

mt>Z>. Q/U/D) 1 ©ffl*5 1 ooo*ji-c«. m 
SS^J^it^-rS/cS). ttc, 3 00 0^fflA-5»^ 

0 . 1 900m m«±©Kt, 


(4) 


1#?F3 1118 6 1 


8 


[0 03 1 ] m>m2 KBEtt©S&2©«9Itt. m l (DIE 
m<omiS3KM^ wt%"C. Nb : 0. 005-0. 

03. V:0. 005 ~0. 0 3©5 < £ l a 

lfflE&«|S$©Ifl*lf? 1 ©f&E £ |EjH£&#?£r*f Hi 

[ o o 3 2 ] n b . vm<»mmm&z&.Ticmi?z>. 
©r. iS*^iitifiiti^©(S]±ic»»s U>7t5ptr£> 

4. LfrLO. 00 5wt%*I-C(J, *©3&Stt<J>& 
[0 033] 114093 MBMfOmZQBmt* M 1 ©2fc 

w&tc&mzomxomi&fttcm*.* wt%-c, cu: 

0. 0 5~0. 5*£WT*J:5KfiRail«3ftfc*5 
^raE?2«Pf©Ifl^l©^BJi|gI^^ 

[ 0 0 3 4 ] C u«©KjaiS*«TKttWr«>. C u 

». «©ka® jiff 4»w-r 5 i i fc k:^*^©*^© 

4. E3K. C u8Sj»Si*««Mil64l(RII«llPS*A 
£©^{Lfi£©M&£^-r,, Cu?;0. 0 5wt%Kl 

mmt i> c t tc £ *) *mmtimti§&.mRttmm&<D%. 


10 


20 


$ * 


©-C. ^©±KBttO. 5wt%<bf£. 
[0 03 5] fc*»Cu«*iiaiT*4. tg£fc J: oTtt 

©buhibh: o . 3 w t %&. it mr 2 n *> c t f>mt l 

[0036] 

mmw] 

(mmm 1 ) n 1 ^T##i93SSBft©j&#£r&s£B 

A~EiCateJ:0'BS^*^®H^©^F©6a© 

areas* u a2K^-r*^wtBfflrtfl^Bi*fr*j«ta t 

@ i g^fftcr3 4. 0 0X2. 3mmtOi^f4fP 
*0fc. *t/c. ^«©gi5S^gfccti>mfieL/c»*S 

ansd^#tt©}i^-c*S7k^ansim^4i®i?ffljns 

#A£*»J£0fc. 

[0037] *SH*fl 3 *^BjfSHrt©^S 
"C**«A~Ett. l^n4>9 8 0N/mm' ULh©& 
U*tSI/. *»o20 0 0/im«±©m>*3R»nfHi» 

(ctt, g|2(c^-f J:5tci oo%MKvn<-f>^ hr 
[0038] 

[»n 


m 

4fc^J&#(ttSk B^B'CD^tttt PPB ) 


C 

Si 

Ho 

P 

s 

Al 

Cr 

N 

Ti 

B 

B' 

Others 

A 

0, 12 

0.40 

1. 40 

0. 01 

0.002 

0.04 

0. 43 

0.002 

0.012 

12 

12 



B 

0. 15 

0.41 

1. 61 

0.01 

0.002 

0.03 

0.41 

0.002 

0.000 

22 

5 

0.22Cu 

c 

0. 15 

0. 41 

1.55 

0.01 

0.002 

0.03 

0.47 

0.002 

0.009 

8 

8 

O.OlONb 

D 

0. 18 

0.40 

1.35 

0.01 

0.002 

0.03 

0. 43 

0.002 

0.011 

9 

9 


E 

0. 18 

0. 39 

1.30 

0.01 

0.002 

0-03 

0. 44 

0.002 

0. 008 

11 

11 

0.27Cu 

F 

0. 23 

0.40 

1.82 

0.01 

0. 002 

0.03 

0.02 

0.003 

0-000 

0 

0 




[0039] 







&a 






30% 










m 



tfcJt 

JET 







Q/ 





mm 

mm 

mm 

mm 

mm 

mm 

t 

D 


(t/D)' 





(°C) 

CC) 

CC) 


Cs) 

CC) 

(on) 

(an) 

Q(x) 


(X) 


A 

I 

820 

910 

935 

120 

2. 1 

90 

2.3 

34.0 

6.5 

1420 

100 


B 

2 

810 

910 

940 

110 

2.2 

90 

2.3 

34.0 

6.5 

1420 

100 

C 

3 

810 

890 

915 

115 

2.5 

70 

2.3 

34.0 

6.5 

1420 

100 

D 

4 

800 

900 

920 

110 

2.6 

60 

2.3 

34.0 

6.5 

1420 

100 

E 

5 

800 

870 

890 

110 

2.5 

70 

2.3 

34.0 

6.5 

1420 

100 

F 

6 

790 

890 

910 

120 

2. 1 

50 

2.3 

34.0 

6.5 

1420 

100 



[004 0] 
C«3] 




3lg#& 



m 


TS 





(N/bo 2 ) 

3? ^ - A 6 ( a ■) 


A 

1 

1160 

2140 


B 

2 

1350 

2860 


C 

3 

1370 

2140 


D 

4 

1490 

2140 


E 

5 

1490 

2620 


F 

6 

1640 

0 



[004 1 ] (IKtW2) m©»A~E%fflC». &4 

manmn^KSffflDg^ a e u fc. * 


(5) #1*3 1118 6 1 
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* [0042] 5 K^T . JRg&fK Sff£fttf 

##&IH§tfil!l*J«:*S*BSmtt> SISttKtf 9 8 0 N/ 
mm 1 r, fro 2 0 0 0 m mW±©ift l^^atlfUnS 

*£b/c 0 . *3Ra*ianiS*IBISt#»ffi* A £ # 9 5 
0 m m i -5-tUi i'itS < < . froSje LT A £ Of8*J» 

[0 04 3] 
[*4] 














.30* 








mm u 




Ar3 

tt± 

S.T 



*& 



Gift 

Q/ 





BS 

IS 

MSt 

33 


US 

t 

D 


<t/D) 2 

#m 




(X) 

CC) 

CC) 

•C/s 

(s) 

CC) 

(an) 

(mm) 

OCX) 


(%) 


A 

7 

820 

840 

865 

80 

2. I 

90 

2.3 

38. I 

3.9 

1070 

85 


8 

900 

930 

no 

2. 4 

60 

2.3 

31.8 

8.2 

1568 

100 

9 

890 

915 

50 

2.4 

70 

2.3 

38. 1 

3.9 

1070 

60 

Jtttfl 

10 

910 

930 

110 

2. 2 

80 

2.3 

31.8 

4. 8 

918 

100 

B 

tl 

810 

850 

880 

100 

2. 5 

80 

3.2 

31.8 

11.8 

1165 

100 

¥tmm 

12 

870 

885 

115 

2. 3 

80 

2.3 

34.0 

10.5 

2295 

100 

13 

880 

900 

100 

2. 4 

70 

3.2 

38. 1 

7.5 

1063 

100 

14 

820 

840 

100 

2. 1 

90 

2.3 

38. 1 

3.9 

1070 

70 

it km 

15 

930 

950 

120 

2. 0 

90 

2.3 

31.8 

8.2 

1568 

100 

C 

16 

810 

850 

875 

no 

2. 6 

80 

2.3 

38. 1 

3.9 

1070 

100 


17 

860 

880 

105 

3. 0 

90 

3.2 

31.8 

11.8 

1165 

100 

18 

870 

990 

105 

2. 9 

60 

2.3 

38. 1 

11.8 

3238 

100 

itttfl 

19 

870 

885 

100 

>2. 0 

180 

3.2 

31.8 

11.8 

1165 

*1 

D 

20 

800 

860 

890 

no 

2. 8 

80 

2.3 

38. 1 

3. 9 

1070 

100 


21 

900 

920 

no 

2. 8 

80 

2.0 

34.0 

9.5 

2746 

100 

22 

870 

890 

115 

2. 8 

70 

2.0 

34.0 

6. 5 

1879 

100 

23 

880 

900 

no 

2. 3 

80 

2.3 

31.8 

8.2 

1568 

100 

24 

890 

915 

90 

K. 3 

60 

2.3 

38. 1 

3.9 

1070 

*2 


25 

900 

950 

100 

2, 3 

70 

2.0 

34.0 

6.5 

1879 

100 

26 

900 

920 

90 

2. 2 

70 

2.0 

38. 1 

9.6 

3484 

100 

E 

27 

800 

900 

925 

120 

2. 2 

60 

2.3 

34. 0 

6. 5 

1420 

100 


28 

850 

880 

105 

2. 1 

80 

2. 0 

31. 8 

7.2 

1820 

100 

29 

860 

880 

105 

I. 3 

80 

2.0 

34. 0 

6.5 

1879 

*2 


30 

840 

865 

90 

2. 2 

100 

2.3 

31.8 

3.9 

746 

100 


*l : VOU100\ *2:&A*l£ £ 7*r>mi00X 


[0 044] 
[*5] 


40 


11 







m 


TS 





(N/bb*) 

jg h- A £ (. fi a) 



7 

1030 

2140 


A 

8 

1190 

2140 



9 

830 

2140 



10 

1 ISO 

950 



11 

1360 

2860 



12 

1390 

2860 


B 

13 

1340 

2860 



14 

880 

2860 



IS 

1360 

950 J 



16 

1310 

2140 


C 

17 

1350 

2140 



18 

1380 

950 



19 

950 

2140 



20 

1490 

2140 



21 

1480 

2140 

^5 ejg 0q 


22 

1500 

2140 


D 

23 

1500 

2140 



24 

1490 

950 



25 

1510 

950 



26 

1550 

950 



27 

1480 

2620 


E 

25 

1510 

2620 



29 

1530 

950 

ifc«H 


30 

1490 

950 



(6) mm 111861 

12 

[01] 15 0-2 5 0 TODfifi8HCC*stt&fi!$$IBI 

[i2]Q/(t/D)' £^«ti«ft*4iRiMfl]n 

S*A £ ©BMfc&jKf 0"C*£„ 
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CLAIMS 


(57) [Claim(s)] 

[Claim 1] At wt%, C:0.1 to 0.19, Si:0.01-0.5, Mn:0.8-1.6, Cr:0.05-0.6, aluminum:0.01-0.06, and 
P.0.02 (0 is included) or less It has the presentation which are S:0.003 (0 is included) or less, 
N:0.005 (0 is included) or less, less than [ Ti:0.015 ] (0 is included), and B:0.0005-0.003, and 
adjusted the amount of B so that a formula (1) might be satisfied, and is B* >=0.0005. (1) 
However, are in charge of hot-rolling the slab of the steel with which the B* =B remainder 
consists of Fe and an unescapable impurity substantially at the time of B* =B-(1 1/14) N+ 
(1 1/48) TiN<(14/48) Ti at the time of N>=(14/48) Ti. Ar3 of said steel It is the temperature of 
the transformation point TAr3 When it carries out, finishing temperature Tf is controlled and hot- 
rolled so that finishing temperature Tf may become the temperature requirement of -(TAr 3+30) 
(TAr 3+100) **. And 30% or more of rolling reduction is then given and hot-rolled in the 
temperature requirement of Tf - (Tf+30) **. To the temperature Tc which is in a 1 50-250- 
degree C temperature requirement with the cooling rate of 60-200 degrees C/s promptly after 
hot rolling, after cooling, The manufacture approach of a high tension electroseamed steel pipe 
excellent in the hydrogen-proof delay crack property characterized by forming a tube by width- 
oMace contraction percentage Q which is made to pile up in the temperature requirement below 
said Tc 2 seconds or more 1 50 degrees C or more, rolls round at the temperature of less than 
150 degrees C, produces hot rolled sheet steel, and fills a formula (2) using said hot rolled sheet 
steel. 

1000 <=Q/(t/D)2 <=3000 (2) 

Here, the board thickness of hot rolled sheet steel and D (mm) of t (mm) are width-of-face 
contraction percentages, and the outer diameter of an electroseamed steel pipe and Q (%) are 
defined by the formula (3). 

Q=[(width of face of steel plate - pi (D-t)) /pi(D-t)] x100 (3) 

[Claim 2] The manufacture approach of a high tension electroseamed steel pipe that steel slab 
was excellent in the hydrogen-proof delay crack property according to claim 1 characterized by 
containing at least one or more of Nb:0.005-0.03 and V:0.005-0.03 sorts at wt%. 
[Claim 3] The manufacture approach of a high tension electroseamed steel pipe that steel slab 
was excellent in the hydrogen-proof delay crack property according to claim 1 or 2 
characterized by containing Cu:0.05-0.5 at wt%. 
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[Claim 1] At wt%, C:0.1 to 0.19, Si:0.01-0.5, Mn:0.8-1.6, Cr:0.05-0.6, aluminum:0.01-0.06, and 
P.0.02 (0 is included) or less It has the presentation which are S:0.003 (0 is included) or less, 
N:0.005 (0 is included) or less, less than [ Ti:0.015 ] (0 is included), and B:0.0005-0.003, and 
adjusted the amount of B so that a formula (1) might be satisfied, and is B* >=0.0005. (1) 
However, are in charge of hot-rolling the slab of the steel with which the B* =B remainder 
consists of Fe and an unescapable impurity substantially at the time of B* =B-(1 1/14) N+ 
(1 1/48) TiN<(14/48) Ti at the time of N>=(14/48) Ti. Ar3 of said steel It is the temperature of 
the transformation point TAr3 When it carries out, finishing temperature Tf is controlled and hot- 
rolled so that finishing temperature Tf may become the temperature requirement of -(TAr 3+30) 
(TAr 3+100) **. And 30% or more of rolling reduction is then given and hot-rolled in the 
temperature requirement of Tf - (Tf+30) **. To the temperature Tc which is in a 150-250- 
degree C temperature requirement with the cooling rate of 60-200 degrees C/s promptly after 
hot rolling, after cooling, The manufacture approach of a high tension electroseamed steel pipe 
excellent in the hydrogen-proof delay crack property characterized by forming a tube by width- 
of-face contraction percentage Q which is made to pile up in the temperature requirement below 
said Tc 2 seconds or more 150 degrees C or more, rolls round at the temperature of less than 
1 50 degrees C, produces hot rolled sheet steel, and fills a formula (2) using said hot rolled sheet 
steel. 

1000 <=Q/(t/D)2 <=3000 (2) 

Here, the board thickness of hot rolled sheet steel and D (mm) of t (mm) are width-oMace 
contraction percentages, and the outer diameter of an electroseamed steel pipe and Q (%) are 
defined by the formula (3). 

Q=[(width of face of steel plate - pi (D-t)) /pi(D-t)] x100 (3) 

[Claim 2] The manufacture approach of a high tension electroseamed steel pipe that steel slab 
was excellent in the hydrogen-proof delay crack property according to claim 1 characterized by 
containing at least one or more of Nb:0.005-0.03 and V.0.005-0.03 sorts at wt%. 
[Claim 3] The manufacture approach of a high tension electroseamed steel pipe that steel slab 
was excellent in the hydrogen-proof delay crack property according to claim 1 or 2 
characterized by containing Cu:0.05-0.5 at wt%. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the high tension 

electroseamed steel pipe used for the door impact beam of an automobile etc. 

[0002] 

[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press-forming article of cold rolled high tensile strength steel sheets was used for the 
conventional door impact beam in many cases, tensile strength is 2 980Ns/mm because of 
recent years and lightweight-izing. The above remarkable high tension electroseamed steel pipe 
with high reinforcement has come to be adopted. 

[0003] However, reinforcement is remarkably high, and when using for a door impact beam the 
high tension electroseamed steel pipe with which residual distortion is moreover added by 
tabulation, and corrosion advances inside Doat, there is a possibility that the so-called 
"hydrogen delay crack" by which hydrogen invades into steel and steel is destroyed may arise. 
[0004] Until now, about the high tension electroseamed steel pipe using hot rolled sheet steel 
and cold rolled sheet steel with reinforcement it is remarkable and high, or its manufacture 
approach, it is introduced by JP,1-205032,A, JP,4-131327,A, JP,4-187319,A, JP,6-88129,A, etc 
[0005] 

[Problem(s) to be Solved by the Invention] However, consideration of as opposed to a "hydrogen 
delay crack" in all is not made. 

[0006] For this invention, it is made in order to solve such a technical problem, and tensile 
strength is 2 980Ns/mm. It is above and aims at offering the manufacture approach of a high 
tension electroseamed steel pipe of moreover having excelled in the hydrogen-proof delay crack 
property. 
[0007] 

[Means for Solving the Problem] this invention person etc. found out the knowledge that the 
above-mentioned technical problem was solved, by fitness-izing a steel component hot-rolling 
conditions, and tubulation conditions, as a result of considering wholeheartedly the manufacture 
approach of a high tension electroseamed steel pipe excellent in the hydrogen-proof delay crack 
property. 

[0008] The 1st invention according to claim 1 is wt%. C:0.1 to 0.19, Si:0.01-0.5, Mn:0.8-1.6, 
Cr:0.05-0.6, aluminum:0.01-0.06, and P:0.02 (0 is included) or less [ namely, ] It has the 
presentation which are S:0.003 (0 is included) or less, N:0.005 (0 is included) or less, less than 
[ Ti:0.015 ] (0 is included), and B:0.0005-0.003, and adjusted the amount of B so that a formula 
(1) might be satisfied, and is B* >=0.0005. (1) 

However, are in charge of hot-rolling the slab of the steel with which the B* =B remainder 
consists of Fe and an unescapable impurity substantially at the time of B* =B-(1 1/14) N+ 
(1 1/48) TiN<(14/48) Ti at the time of N>=(14/48) Ti. Ar3 of said steel It is the temperature of 
the transformation point TAr3 When it carries out, finishing temperature Tf is controlled and hot- 
rolled so that finishing temperature Tf may become the temperature requirement of -(TAr 3+30) 
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(TAr 3+100) **. And 30% or more of rolling reduction is then given and hot-rolled in the 
temperature requirement of Tf - (Tf+30) **. To the temperature Tc which is in a 150-250- 
degree C temperature requirement with the cooling rate of 60-200 degrees C/s promptly after 
hot rolling, after cooling, Make 1 50 degrees C or more pile up in the temperature requirement 
below said Tc 2 seconds or more, roll round at the temperature of less than 150 degrees C, and 
hot rolled sheet steel is produced. It is related with the manufacture approach of a high tension 
electroseamed steel pipe excellent in the hydrogen-proof delay crack property characterized by 
forming a tube by width-oMace contraction percentage Q which fills a formula (2) using said hot 
rolled sheet steel. 
[0009] 

1000 <=Q/(t/D)2 <=3000 (2) 

Here, the board thickness of hot rolled sheet steel and D (mm) of t (mm) are width-of-face 
contraction percentages, and the outer diameter of an electroseamed steel pipe and Q (%) are 
defined by the formula (3). 
[0010] 

Q=[(width of face of steel plate - pi (D-t)) /pi(D-t)] x100 (3) 
The reason for component definition of steel is explained below. 

[001 1] C: Since it is a martensite generation element and is the element which raises the 
hardness of martensite, it is an indispensable element in order to secure target reinforcement. 
980N/mm2 made into a target for an addition to be less than [ 0.1 wt% ] The above reinforcement 
is not obtained. If an addition exceeds 0.19wt(s)%, a hydrogen-proof delay crack property will 
deteriorate. 

[0012] Si: It is necessary to add in order to secure the soundness of the electric-resistance- 
welding section, and the soundness of the electric-resistance-welding section becomes good in 
the range whose addition is 0.01 - 0.5wt%, 

[0013] Mn: It is an indispensable element, in order to make raising and martensite generate the 
hardenability of an austenite and to secure target reinforcement 980N/mm2 made into a target 
for an addition to be less than [ 0.8wt% ] The above reinforcement is not obtained. If an addition 
exceeds 1.6wt(s)%, a hydrogen-proof delay crack property will deteriorate. 
[0014] It is an element required in order to secure raising and target reinforcement by the 
interaction with Cr:Mn. [ hardenability / of steel ] The effectiveness is scarce in an addition 
being less than [ 0.05wt% ]. If an addition exceeds 0.6wt(s)%, a hydrogen-proof delay crack 
property will deteriorate. 

[0015] aluminum: It is added as a deoxidation element. Moreover, N which dissolves in steel is 
fixed as AIN, and a hydrogen-proof delay crack property is raised. 0. When it is less than 
[ 01wt% ], there is little the effectiveness. 0. If 06wt% is exceeded, inclusion will increase and a 
hydrogen-proof delay crack property will deteriorate. 

[0016] P: If 0.02wt% is exceeded, a hydrogen-proof delay crack property will be degraded. 
[0017] S: In order to exist as inclusion and to degrade a hydrogen-proof delay crack property, it 
is required to be less than [ 0.003wt% ]. 

[0018] N: If 0.005wt% is exceeded, a hydrogen-proof delay crack property will fall. 

[0019] Ti: Although it is more desirable to add since it is effective in fixing Dissolution N and 

securing the hardenability of B, since a hydrogen-proof delay crack property will be reduced if 

deposited as a big and rough nitride, it is necessary to be less than [ 0.01 5wt% ]. 

[0020] B: It is an indispensable element, in order to make martensite generate and to secure 

target reinforcement The reinforcement of two or more [ 980Ns //mm ] made into a target for 

an addition to be less than [ 0.0005wt% ] is not obtained. Moreover, although B which is 

dissolving in an austenite needs to control a ferrite transformation in order to make martensite 

generate, since B forms N, Ti, and a compound, it is Dissolution B in an austenite When it carries 

out, it is necessary to satisfy the following (1) type. B* 

[0021] B*>=0.0005 (1) 

however, the time of N>=(14/48) Ti — the time of B* =B-(1 1/14) N+(1 1/48) TiN<(14/48) Ti — 
B* =B — in addition, if the addition of B exceeds 0.003wt(s)%, the effectiveness will be 
saturated. 
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[0022] The reason for definition of the hot-rolling conditions of the hot rolled sheet steel which 
is the raw material of a high tension electroseamed steel pipe is explained below. 
[0023] Finishing temperature: (TAr 3+30) When it is under **, it is 2 980Ns/mm. The rate of the 
volume of the martensite for obtaining the above reinforcement is not obtained. (TAr 3+100) If 
** is exceeded, a martensite packet will make it big and rough, and a hydrogen-proof delay crack 
property will fall. 

[0024] Rolling reduction: In order to make martensite detailed and to cheat out of a hydrogen- 
proof delay crack property good, the bottom of the pressure in front of hot rolling termination is 
required. It is necessary to give and hot-roll 30% or more of rolling reduction to it in the 
temperature requirement of Tf - (Tf+30) **. 

[0025] The cooling conditions after hot rolling: 980N/mm2 In order to secure the rate of the 
volume of the martensite for obtaining the above reinforcement, it is necessary to quench to the 
temperature Tc which is in a 1 50-250-degree C temperature requirement with the cooling rate 
of 60-200 degrees C/s promptly after hot rolling. Unless it fills [ s ] a cooling rate in 60 degrees 
C /, the martensite of the desired rate of the volume is not obtained. If a cooling rate exceeds s 
in 200 degrees C /, the trouble on operation will be produced. Moreover, unless it quenches to 
250 degrees C or less, the martensite of the desired rate of the volume is not obtained. 
[0026] After quenching needs to make 1 50 degrees C or more of steel plates pile up in the 
temperature requirement below said temperature Tc 2 seconds or more by maintenance or 
garadual cooling in order to make hard tempered martensite generate. The relation between the 
holding time when holding the steel plate which drawing 1 quenched in a 1 50-250-degree C 
temperature requirement, and hydrogen delay crack generating marginal addition distortion 
deltaepsilon is shown. It turns out that 2000 micrometers or more high hydrogen delay crack 
generating marginal addition distortion deltaepsilon is stabilized, and is obtained by the 
maintenance for 2 seconds or more. In less than 2 seconds, since hardening distortion remains, 
1900 micrometers or more high hydrogen delay crack generating marginal addition distortion 
deltaepsilon is stabilized, and is not obtained. 

[0027] Here with hydrogen delay crack generating marginal addition distortion deltaepsilon From 
an electroseamed steel pipe, cut down C-ring test piece with a width of face of 20mm, and 
bolting is performed to the outer diameter before logging. After adding distortion of the residual 
distortion of an electroseamed steel pipe, addition distortion further calculated by the formula (3) 
was added, it was immersed into 0.1 -N hydrochloric acid for 200 hours, crack generating 
existence was investigated, and it asked for the addition distortion of the limitation which a crack 
generates, and considered as the index of a hydrogen-proof delay crack property. For the 
property of a hydrogen-proof delay crack, it is so desirable that this value is high. 
[0028] 

deltaepsilon=(4, 106, and t~delta)/(pi-D- (D-t)) (3) 

For board thickness and D, at a formula (3), the outer diameter before logging and delta are [ t ] 
D. - (outer diameter after addition distortion addition) 

Winding temperature: When it exceeds 1 50 degrees C, it does not become a hard tempering 
martensitic phase, but is 2 980Ns/mm. The above reinforcement is not obtained. 
[0029] In manufacturing a high tension electroseamed steel pipe using the hot rolled sheet steel 
manufactured on the above conditions, the reason for definition of the tubulation condition is 
explained below. 

[0030] Q/(t/D) 2 computed using width-olH'ace contraction percentage Q for which drawing 2 
was asked from said formula (2) The relation of hydrogen delay crack generating marginal 
addition distortion deltaepsilon is shown. Q/2 (t/D) When a value is 3000 or less [ 1000 or 
more ], 2000 micrometers or more high hydrogen delay crack generating marginal addition 
distortion deltaepsilon is stabilized, and it is ******. Q/2 (t/D) Since the deformation texture 
where it is strong at the time of tubulation when a value exceeds 3000 since residual distortion 
increases less than by 1000 and is formed, hydrogen crack sensitivity increases, and 1900 
micrometers or more high hydrogen delay crack generating marginal addition distortion 
deltaepsilon is not obtained. 

[0031] In addition to the steel component of the 1st invention, the 2nd invention according to 
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claim 2 is wt%, and relates to the manufacture approach of a high tension electroseamed steel 
pipe excellent in the hydrogen-proof delay crack property characterized by performing the 
process after hot rolling by the same approach as the 1 st invention using the slab by which the 
quality governing was carried out so that at least one or more of Nb:0.005-0.03 and V:0.005-0.03 
sorts might be contained. 

[0032] The reason for definition of Nb and the amount of V is explained below. Since each of Nb 
(s) and V makes the austenite grain before a transformation detailed and can carry out 
[ detailed ]-izing of the martensite packet after a transformation, it is an element desirable to 
improvement in a hydrogen-proof delay crack property. However, less than [ 0.005wt% ], if there 
is little the effectiveness and it adds too much exceeding 0.03wt(s)%, a hydrogen-proof delay 
crack property will deteriorate on the contrary. 

[0033] In addition to the steel component of the 1st invention or the 2nd invention, the 3rd 
invention according to claim 3 is wt%, and relates to the manufacture approach of a high tension 
electroseamed steel pipe excellent in the hydrogen-proof delay crack property characterized by 
performing the process after hot rolling by the same approach as the 1st invention using the slab 
by which the quality governing was carried out so that Cu:0.05-0.5 might be contained. 
[0034] The reason for definition of the amount of Cu(s) is explained below. Since Cu controls 
trespass of the hydrogen to the inside of steel while controlling progress of the corrosion of 
steel, it raises a hydrogen-proof delay crack property. The relation between Cu addition and the 
variation of hydrogen crack generating marginal addition distortion deltaepsilon is shown in 
drawing _3 . Cu — more than 0.05wt% — by adding, the variation of hydrogen delay crack 
generating marginal addition distortion increases, and generating of a hydrogen delay crack is 
controlled, moreover, 0.5wt% — since the effectiveness is saturated even if it exceeds and adds, 
the upper limit is made into 0.5wt(s)%. 

[0035] In addition, an increment of the amount of Cu(s) may generate the surface discontinuity 

called Cu crack depending on the case. Although generating of Cu flaw can be prevented by 

nickel addition, since nickel is an element harmful for a hydrogen-proof delay crack property, as 

for the addition, being restricted to less than [ 0.3wt% ] is desirable. 

[0036] 

[Example] 

(Example 1) Steel A-E, the amount of C, and the amount of B which are the component system 
of this invention within the limits shown in a table 1 ingoted six sorts of steel of the steel F 
outside this invention range, and produced the electroseamed steel pipe of 34.0phix2.3mmt on 
the hot-rolling conditions and tubulation conditions of this invention within the limits shown in a 
table 2. And hydrogen delay crack generating marginal addition distortion deltaepsilon which is 
the tensile strength of a steel pipe and the above mentioned index of a hydrogen-proof delay 
crack property was measured. 

[0037] A result is shown in a table 3. Each steel A-E which is the component system of this 
invention within the limits is 2 980Ns/mm. The above reinforcement is shown, and 2000 
micrometers or more high hydrogen delay crack generating marginal addition distortion 
deltaepsilon is stabilized, and is obtained. Moreover, systematically, as shown in a table 2, it was 
100% tempered martensite. On the other hand, although the steel F outside this invention range 
does not have a problem on reinforcement as for the amount of C, and the amount of B, 
hydrogen delay crack generating marginal addition distortion deltaepsilon is remarkably low, and a 
hydrogen-proof delay crack property is inferior. 
[0038] 
[A table 1] 
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[0041] (Example 2) Various hot-rolling conditions as shown in a table 4, and tubulation conditions 
were changed using steel A-E of a table 1, and the electroseamed steel pipe was produced. And 
the tensile strength of a steel pipe and hydrogen delay crack generating marginal addition 
distortion deltaepsilon were measured. 

[0042] A result is shown in a table 5. For the electroseamed steel pipe which has hot-rolling 
conditions and tubulation conditions in this invention within the limits, tensile strength is 2 
980Ns/mm. And 2000 micrometers or more high hydrogen delay crack generating marginal 
addition distortion deltaepsilon is stabilized, and is obtained. Moreover, he was the complex 
tissue which consists of 80% or more of a tempered martensite and a ferrite systematically as 
shown in a table 4. On the other hand, hot-rolling conditions and tubulation conditions were not 
insufficient for tensile strength by the sample outside this invention range, and hydrogen delay 
crack generating marginal addition distortion deltaepsilon was not so so high as 950 micrometers, 
and it was stabilized and the value of deltaepsilon was not acquired. 
[0043] 
[A table 4] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL FIELD 


[Field of the Invention] This invention relates to the manufacture approach of the high tension 
electroseamed steel pipe used for the door impact beam of an automobile etc. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


PRIOR ART 


[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press-forming article of cold rolled high tensile strength steel sheets was used for the 
conventional door impact beam in many cases, tensile strength is 2 980Ns/mm because of 
recent years and lightweight-izing. The above remarkable high tension electroseamed steel pipe 
with high reinforcement has come to be adopted. 

[0003] However, reinforcement is remarkably high, and when using for a door impact beam the 
high tension electroseamed steel pipe with which residual distortion is moreover added by 
tubulation, and corrosion advances inside Doat, there is a possibility that the so-called 
"hydrogen delay crack" by which hydrogen invades into steel and steel is destroyed may arise. 
[0004] Until now, about the high tension electroseamed steel pipe using hot rolled sheet steel 
and cold rolled sheet steel with reinforcement it is remarkable and high, or its manufacture 
approach, it is introduced by JP,1-205032,A, JP,4-131327,A, JP,4-187319,A, JP.6-88129A etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] However, consideration of as opposed to a "hydrogen 
delay crack" in all is not made. 

[0006] For this invention, it is made in order to solve such a technical problem, and tensile 
strength is 2 980Ns/mm. It is above and aims at offering the manufacture approach of a high 
tension electroseamed steel pipe of moreover having excelled in the hydrogen-proof delay crack 
property. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


MEANS 


[Means for Solving the Problem] this invention person etc. found out the knowledge that the 
above-mentioned technical problem was solved, by fitnessHzing a steel component, hot-rolling 
conditions, and tubulation conditions, as a result of considering wholeheartedly the manufacture 
approach of a high tension electroseamed steel pipe excellent in the hydrogen-proof delay crack 
property. 

[0008] The 1st invention according to claim 1 is wt%. C:0.1 to 0.19, Si:0.01-0.5, Mn:0.8-1.6, 
Cr:0.05-0.6, aluminum:0.01-0.06, and P:0.02 (0 is included) or less [ namely, ] It has the 
presentation which are S:0.003 (0 is included) or less, N:0.005 (0 is included) or less, less than 
[ Ti:0.015 ] (0 is included), and B:0.0005-0.003, and adjusted the amount of B so that a formula 
(1) might be satisfied, and is B* >=0.0005. (1) 

However, are in charge of hot-rolling the slab of the steel with which the B* =B remainder 
consists of Fe and an unescapable impurity substantially at the time of B* =B-(1 1/14) N+ 
(1 1/48) TiN<(14/48) Ti at the time of N>=(14/48) Ti. Ar3 of said steel It is the temperature of 
the transformation point TAr3 When it carries out, finishing temperature Tf is controlled and hot- 
rolled so that finishing temperature Tf may become the temperature requirement of -(TAr 3+30) 
(TAr 3+100) **. And 30% or more of rolling reduction is then given and hot-rolled in the 
temperature requirement of Tf - (Tf+30) **. To the temperature Tc which is in a 1 50-250- 
degree C temperature requirement with the cooling rate of 60-200 degrees C/s promptly after 
hot rolling, after cooling, Make 150 degrees C or more pile up in the temperature requirement 
below said Tc 2 seconds or more, roll round at the temperature of less than 150 degrees C, and 
hot rolled sheet steel is produced. It is related with the manufacture approach of a high tension 
electroseamed steel pipe excellent in the hydrogen-proof delay crack property characterized by 
forming a tube by width-of-face contraction percentage Q which fills a formula (2) using said hot 
rolled sheet steel. 
[0009] 

1 000 <=Q/(t/D)2 <=3000 (2) 

Here, the board thickness of hot rolled sheet steel and D (mm) of t (mm) are width-of-face 
contraction percentages, and the outer diameter of an electroseamed steel pipe and Q (%) are 
defined by the formula (3). 
[0010] 

Q=[(width of face of steel plate - pi (D-t)) /pi(D-t)] x100 (3) 
The reason for component definition of steel is explained below 

[0011] C: Since it is a martensite generation element and is the element which raises the 
hardness of martensite, it is an indispensable element in order to secure target reinforcement 
980N/mm2 made into a target for an addition to be less than [ 0.1 wt% ] The above reinforcement 
is not obtained. If an addition exceeds 0.19wt(s)%, a hydrogen-proof delay crack property will 
deteriorate. 

[0012] Si: It is necessary to add in order to secure the soundness of the electric-resistance- 
welding section, and the soundness of the electric-resistance-welding section becomes good in 
the range whose addition is 0.01 - 0.5wt%. 

[0013] Mn: It is an indispensable element, in order to make raising and martensite generate the 
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hardenability of an austenite and to secure target reinforcement. 980N/mm2 made into a target 
for an addition to be less than [ 0.8wt% ] The above reinforcement is not obtained. If an addition 
exceeds 1 .6wt(s)%, a hydrogen-proof delay crack property will deteriorate. 
[0014] It is an element required in order to secure raising and target reinforcement by the 
interaction with Cr:Mn. [ hardenability / of steel ] The effectiveness is scarce in an addition 
being less than [ 0.05wt% ]. If an addition exceeds 0.6wt(s)%, a hydrogen-proof delay crack 
property will deteriorate. 

[0015] aluminum: It is added as a deoxidation element. Moreover, N which dissolves in steel is 
fixed as AIN, and a hydrogen-proof delay crack property is raised. 0. When it is less than 
[ 01 wt% ], there is little the effectiveness. 0. If 06wt% is exceeded, inclusion will increase and a 
hydrogen-proof delay crack property will deteriorate. 

[0016] P: If 0.02wt% is exceeded, a hydrogen-proof delay crack property will be degraded. 
[0017] S: In order to exist as inclusion and to degrade a hydrogen-proof delay crack property, it 
is required to be less than [ 0.003wt% ]. 

[0018] N: If 0.005wt% is exceeded, a hydrogen-proof delay crack property will fall. 

[0019] Ti: Although it is more desirable to add since it is effective in fixing Dissolution N and 

securing the hardenability of B, since a hydrogen-proof delay crack property will be reduced if 

deposited as a big and rough nitride, it is necessary to be less than [ 0.01 5wt% ]. 

[0020] B: It is an indispensable element, in order to make martensite generate and to secure 

target reinforcement. The reinforcement of two or more [ 980Ns //mm ] made into a target for 

an addition to be less than [ 0.0005wt% ] is not obtained. Moreover, although B which is 

dissolving in an austenite needs to control a ferrite transformation in order to make martensite 

generate, since B forms N, Ti, and a compound, it is Dissolution B in an austenite When it carries 

out, it is necessary to satisfy the following (1) type. B* 

[0021] B*>=0.0005 (1) 

however, the time of N>=(14/48) Ti — the time of B* =B-(1 1/14) N+(1 1/48) TiN<(14/48) Ti — 
B* =B — in addition, if the addition of B exceeds 0.003wt(s)%, the effectiveness will be 
saturated. 

[0022] The reason for definition of the hot-rolling conditions of the hot rolled sheet steel which 
is the raw material of a high tension electroseamed steel pipe is explained below. 
[0023] Finishing temperature: (TAr 3+30) When it is under **, it is 2 980Ns/mm. The rate of the 
volume of the martensite for obtaining the above reinforcement is not obtained. (TAr 3+100) If 
** is exceeded, a martensite packet will make it big and rough, and a hydrogen-proof delay crack 
property will fall. 

[0024] Rolling reduction: In order to make martensite detailed and to cheat out of a hydrogen- 
proof delay crack property good, the bottom of the pressure in front of hot rolling termination is 
required. It is necessary to give and hot-roll 30% or more of rolling reduction to it in the 
temperature requirement of Tf - (Tf+30) **. 

[0025] The cooling conditions after hot rolling: 980N/mm2 In order to secure the rate of the 
volume of the martensite for obtaining the above reinforcement, it is necessary to quench to the 
temperature Tc which is in a 1 50-250-degree C temperature requirement with the cooling rate 
of 60-200 degrees C/s promptly after hot rolling. Unless it fills [ s ] a cooling rate in 60 degrees 
C /, the martensite of the desired rate of the volume is not obtained. If a cooling rate exceeds s 
in 200 degrees C /, the trouble on operation will be produced. Moreover, unless it quenches to 
250 degrees C or less, the martensite of the desired rate of the volume is not obtained. 
[0026] After quenching needs to make 150 degrees C or more of steel plates pile up in the 
temperature requirement below said temperature Tc 2 seconds or more by maintenance or 
garadual cooling in order to make hard tempered martensite generate. The relation between the 
holding time when holding the steel plate which drawing 1 quenched in a 1 50-250-degree C 
temperature requirement, and hydrogen delay crack generating marginal addition distortion 
deltaepsilon is shown. It turns out that 2000 micrometers or more high hydrogen delay crack 
generating marginal addition distortion deltaepsilon is stabilized, and is obtained by the 
maintenance for 2 seconds or more. In less than 2 seconds, since hardening distortion remains, 
1 900 micrometers or more high hydrogen delay crack generating marginal addition distortion 
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deltaepsilon is stabilized, and is not obtained. 

[0027] Here with hydrogen delay crack generating marginal addition distortion deltaepsilon From 
an electroseamed steel pipe, cut down C-ring test piece with a width of face of 20mm, and 
bolting is performed to the outer diameter before logging. After adding distortion of the residual 
distortion of an electroseamed steel pipe, addition distortion further calculated by the formula (3) 
was added, it was immersed into 0.1 -N hydrochloric acid for 200 hours, crack generating 
existence was investigated, and it asked for the addition distortion of the limitation which a crack 
generates, and considered as the index of a hydrogen-proof delay crack property. For the 
property of a hydrogen-proof delay crack, it is so desirable that this value is high. 
[0028] 

deltaepsilon=(4, 106, and t-delta)/(pi-D- (D-t)) (3) 

For board thickness and D, at a formula (3), the outer diameter before logging and delta are [ t ] 
D. - (outer diameter after addition distortion addition) 

Winding temperature: When it exceeds 1 50 degrees C, it does not become a hard tempering 
martensitic phase, but is 2 980Ns/mm. The above reinforcement is not obtained. 
[0029] In manufacturing a high tension electroseamed steel pipe using the hot rolled sheet steel 
manufactured on the above conditions, the reason for definition of the tubulation condition is 
explained below. 

[0030] Q/(t/D) 2 computed using width-of-face contraction percentage Q for which drawing 2 
was asked from said formula (2) The relation of hydrogen delay crack generating marginal 
addition distortion deltaepsilon is shown. Q/2 (t/D) When a value is 3000 or less [ 1000 or 
more ], 2000 micrometers or more high hydrogen delay crack generating marginal addition 
distortion deltaepsilon is stabilized, and it is ******. Q/2 (t/D) Since the deformation texture 
where it is strong at the time of tubulation when a value exceeds 3000 since residual distortion 
increases less than by 1000 and is formed, hydrogen crack sensitivity increases, and 1900 
micrometers or more high hydrogen delay crack generating marginal addition distortion 
deltaepsilon is not obtained. 

[0031] In addition to the steel component of the 1st invention, the 2nd invention according to 
claim 2 is wt%, and relates to the manufacture approach of a high tension electroseamed steel 
pipe excellent in the hydrogen-proof delay crack property characterized by performing the 
process after hot rolling by the same approach as the 1st invention using the slab by which the 
quality governing was carried out so that at least one or more of Nb:0.005-0.03 and V.0.005-0.03 
sorts might be contained. 

[0032] The reason for definition of Nb and the amount of V is explained below. Since each of Nb 
(s) and V makes the austenite grain before a transformation detailed and can carry out 
[ detailed ]-izing of the martensite packet after a transformation, it is an element desirable to 
improvement in a hydrogen-proof delay crack property. However, less than [ 0.005wt% ], if there 
is little the effectiveness and it adds too much exceeding 0.03wt(s)%, a hydrogen-proof delay 
crack property will deteriorate on the contrary. 

[0033] In addition to the steel component of the 1 st invention or the 2nd invention, the 3rd 
invention according to claim 3 is wt%, and relates to the manufacture approach of a high tension 
electroseamed steel pipe excellent in the hydrogen-proof delay crack property characterized by 
performing the process after hot rolling by the same approach as the 1st invention using the slab 
by which the quality governing was carried out so that Cu:0.05-0.5 might be contained. 
[0034] The reason for definition of the amount of Cu(s) is explained below. Since Cu controls 
trespass of the hydrogen to the inside of steel while controlling progress of the corrosion of 
steel, it raises a hydrogen-proof delay crack property. The relation between Cu addition and the 
variation of hydrogen crack generating marginal addition distortion deltaepsilon is shown in 
dr awing 3 . Cu — more than 0.05wt% — by adding, the variation of hydrogen delay crack 
generating marginal addition distortion increases, and generating of a hydrogen delay crack is 
controlled, moreover, 0.5wt% — since the effectiveness is saturated even if it exceeds and adds, 
the upper limit is made into 0.5wt(s)%. 

[0035] In addition, an increment of the amount of Cu(s) may generate the surface discontinuity 
called Cu crack depending on the case. Although generating of Cu flaw can be prevented by 
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nickel addition, since nickel is an element harmful for a hydrogen-proof delay crack property, as 
for the addition, being restricted to less than [ 0.3wt% ] is desirable. 


[Translation done.] 
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* NOTICES * 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EXAMPLE 


[Example] 

(Example 1) Steel A-E, the amount of C, and the amount of B which are the component system 
of this invention within the limits shown in a table 1 ingoted six sorts of steel of the steel F 
outside this invention range, and produced the electroseamed steel pipe of 34.0phix2.3mmt on 
the hot-rolling conditions and tubulation conditions of this invention within the limits shown in a 
table 2. And hydrogen delay crack generating marginal addition distortion deltaepsilon which is 
the tensile strength of a steel pipe and the above mentioned index of a hydrogen-proof delay 
crack property was measured. 

[0037] A result is shown in a table 3. Each steel A-E which is the component system of this 
invention within the limits is 2 980Ns/mm. The above reinforcement is shown, and 2000 
micrometers or more high hydrogen delay crack generating marginal addition distortion 
deltaepsilon is stabilized, and is obtained. Moreover, systematically, as shown in a table 2, it was 
100% tempered martensite. On the other hand, although the steel F outside this invention range 
does not have a problem on reinforcement as for the amount of C, and the amount of B, 
hydrogen delay crack generating marginal addition distortion deltaepsilon is remarkably low, and a 
hydrogen-proof delay crack property is inferior. 
;0038] 
!A table 1] 


m 

C 

Si 

Bo 

P 

s 

Al 

Cr 

N 

Ti 

B 

B* 

Others 


A 

0. 12 

0.40 

1. 40 

0. 01 

0. 002 

0.04 

0. 4S 

0. 002 

0. 012 

12 

12 



B 

0. 15 

0.41 

1. 51 

0. 01 

0. 002 

0.03 

0. 41 

0. 002 

0.000 

22 

5 

0.22Cu 

C 

0. 15 

0. 41 

1. 55 

0.01 

0.002 

0.03 

0. 47 

0.002 

0.009 

8 

8 

O.OlONb 

D 

0. L8 

0. 40 

1. 35 

0.01 

0.002 

0.03 

0. 43 

0. 002 

0.011 

9 

9 


E 

0. 18 

0. 39 

1.30 

0.01 

0.002 

0.03 

0. 44 

0.002 

0.008 

11 

11 

0. 27Cu 

F 

0.23 

0. 40 

1.82 

0.01 

0.002 

0.03 

0. 02 

0.003 

0.000 

0 

0 




[0039] 


[A 

table 2] 


m 

S 

Ar3 
&& 

(X) 





ttJt 
&& 

CC) 

30% 

BE T 

m& 

CC) 

as 

°C/b 

(s) 

#Jfc 
SI 

CC) 

mm 

t 

(on) 

D 

(oa) 

IS ft 

0$ 

Q(X) 

Q/ 
Ct/D)* 

<*) 

A 

i 

820 

910 

935 

120 

2. 1 

90 

2. 3 

34.0 

6.5 

1420 

100 


B 

2 

810 

910 

940 

110 

2.2 

90 

2.3 

34. 0 

6.5 

1420 

100 

C 

3 

810 

390 

915 

115 

2.5 

70 

2. 3 

34.0 

6.5 

1420 

100 

D 

4 

800 

900 

920 

110 

2.6 

60 

2.3 

34. 0 

6.5 

1420 

100 

E 

5 

800 

870 

890 

110 

2.5 

70 

2.3 

34. 0 

6.5 

1420 

100 

F 

6 

790 

890 

910 

120 

2. 1 

50 

2.3 

34.0 

6.5 

1420 

100 
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5_l ^ . A £ n) 


A 


1160 

2140 


B 

2 

1350 

2860 


C 

3 

1370 

2140 


D 

4 

1490 

2140 


E 

5 

1490 

2620 


F 

6 

1640 

0 



[0041] (Example 2) Various hot-rolling conditions as shown in a table 4, and tabulation conditions 
were changed using steel A-E of a table 1, and the electroseamed steel pipe was produced And 
the tensile strength of a steel pipe and hydrogen delay crack generating marginal addition 
distortion deltaepsilon were measured. 

[0042] A result is shown in a table 5. For the electroseamed steel pipe which has hot-rolling 
conditions and tubulation conditions in this invention within the limits, tensile strength is 2 
980Ns/mm. And 2000 micrometers or more high hydrogen delay crack generating marginal 
addition distortion deltaepsilon is stabilized, and is obtained. Moreover, he was the complex 
tissue which consists of 80% or more of a tempered martensite and a ferrite systematically as 
shown in a table 4. On the other hand, hot-rolling conditions and tubulation conditions were not 
insufficient for tensile strength by the sample outside this invention range, and hydrogen delay 
crack generating marginal addition distortion deltaepsilon was not so so high as 950 micrometers, 
and it was stabilized and the value of deltaepsilon was not acquired 
[0043] 


.A 

tab 

e 4J 


m 

S 

Ar3 

0*0 







SSE 
CC) 

.30* 

a fig 

CC) 

mm 

(s) 

&m 

ill 

CC) 

** 
t 

(bis) 

D 

(mm) 

(Sift 

Q(X) 

Q/ 
(t/D) 2 

(%) 

A 

7 

820 

840 

865 

80 

2. 1 

90 

2.3 

38. 1 

3.9 

1070 

85 


8 

900 

930 

no 

2. 4 

60 

2.3 

31.8 

8.2 

1558 

100 

9 

890 

915 

50 

2.4 

70 

2.3 

38. 1 

8.9 

1070 

60 


10 

910 

930 

110 

2. 2 

80 

2.3 

31.8 

4,8 

918 

100 

B 

1 1 

810 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the relation of the holding time and hydrogen delay crack 
generating marginal addition distortion deltaepsilon in a 1 50-250-degree C temperature 
requirement 

[Drawing 2] Q/2 (t/D) It is drawing showing the relation of hydrogen delay crack generating 
marginal addition distortion deltaepsilon. 

[Drawing 3 ] It is drawing showing the relation between Cu addition and the variation of crack 
generating marginal addition distortion deltaepsilon. 
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* NOTICES * 
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DRAWINGS 


[Drawing 1 ] 
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[Drawing 3] 
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